Abstract. The paper covers the following topics important for the development of the new Polish Catalogue of typical flexible and semi-rigid pavements: reasons for preparing the new issue of the Catalogue of typical flexible and semi-rigid pavements, items introduced in the new issue, organise the terminology related to pavements, design traffic calculations and new equivalent axle load factors, new materials and technologies included in the Catalogue, classification of subgrades based on the soil material and drainage conditions, designing of lower layers and improved subgrade, designing of the main, upper layers.
Introduction
"The Catalogue of Typical Flexible and Semi-rigid Pavements" is one of the main design and construction guides used by road engineers in Poland. The previous issue of the Catalogue was published in 1997. Since then considerable technological developments in the area of road construction have been observed. They were accompanied by the introduction of new standards and technical requirements consistent with the requirements of the European standards. The requirements set out for road construction materials have also changed. New materials have been authorised for use in paving work. Traffic levels today are much higher than in the mid 1990s and gross weights and axle loads have also considerably increased. The dimensions and weights of vehicles are now limited by new regulations co-ordinated with the EU Directive. The changes include higher permitted loads transmitted on the pavement by single axles and by sets of axles. A weighing-in-motion scheme was implemented on the road network and the number of measurement sites is still increasing. This was accompanied by developments in pavement design methods and in testing of pavement structures and road construction materials. More attention is now paid to sustainable development, protection of the natural environment, limiting consumption of energy and recycling of materials. All these changes and developments called for preparing a new issue of the Catalogue. Hence, the team from the Department of Road Engineering of Gdansk University of Technology was employed by the Polish highway agency -GDDKiA to prepare a new edition of the Catalogue. After a few years of research the Catalogue was finalised in March 2013. 
where: The requirements relevant to fatigue resistance of pavement structure are given in the Catalogue [9] for most of the materials. In case of other requirements the reader is referred to relevant Polish regulations, which provide detailed specifications for all road construction materials. Individual pavement design is also allowed under certain circumstances, thus opening the door for a wider use of newly developed technologies. 
Evaluation of the subgrade soil and ground water conditions
The new issue of the Catalogue [9] introduced a number of changes to the procedure of evaluation of the subgrade soil and ground water conditions. This has been caused mainly by the developments in subgrade testing and strengthening methods. The main changes include: -Subgrade under earthen structure (i.e. embankments) is clearly distinguished from the subgrade under a pavement structure, -New depths for analysing subgrade conditions under pavements: 2 m for checking ground water conditions and 1 m for checking soil conditions, measured from the underside of pavement structure. -Secondary deformation modulus E2 was added to the previously used bearing capacity evaluation criteria (CBR, frost heave susceptibility and drainage conditions). -Obligatory verification of the design input assumptions during the progress of construction by comparing the modulus E2 measured on the subgrade surface with the value adopted as input for design. A lower than assumed value of E2 obtained in such verification requires re-designing of the lower pavement courses.
Designing the lower courses of pavement and the layer of improved subgrade
The Catalogue issue of 1997 gave a very limited choice in this question, which was generally between treatment of subgrade with cement or replacement of soil. It was established in a review of methods used in other countries that engineers are allowed to use different stabilisation systems which are appropriate for traffic loads and the required value of modulus on top of the subgrade. This way a stabilisation technique can be chosen which is the most appropriate for the local soil and water conditions. An example of a deficiency in the previous issue of the Catalogue (1997) was prescribing the same stabilisation depth and strength for two different values of secondary deformation modulus after treatment (100 MPa and 120 MPa) and treating G1 bearing capacity class as equivalent to meeting these requirements. Accordingly, no treatment was needed for subgrades built of materials such as fine sand. In the new Catalogue these provisions were verified and the above-mentioned simplifications and deficiencies were eliminated. The minimum value of E2 measured on top of the improved subgrade layer was introduced as E2 ≥ 50 MPa. The value of E2 required on top of the lower pavement courses: sub-base and/or capping layer depends on the traffic class of the road. These are: E2 ≥ 80 MPa for traffic classes KR1-2, E2 ≥ 100 MPa for traffic classes KR3-4, and E2 ≥ 120 MPa for traffic classes KR5-7. The BISAR computer programme was used to evaluate and design different lower pavement course systems, represented by an elastic layered half-space model. For each layer appropriate values of E-modulus and Poisson ratio were specified. Elastic deflections on the top of the improved subgrade and on the top of the lower courses of pavement were determined for each analysed system. The value of equivalent modulus of elasticity Eeq on the top of the analysed layered systems were calculated using the Boussinesq's equation. Computations were conducted for 14 different systems of lower courses of pavement and improved subgrade and for all bearing capacity classes of subgrade -from G4 to G1. Some typical arrangements (types 1-4) for traffic categories KR5-7 and G4 bearing capacity class are presented in Fig. 2 . Fig. 2. Some typical arrangements (types 1-4) for traffic categories KR5-7 and G4 bearing capacity class of subgrade (PP -sub-base, WM -capping layer, WUP -improved subgrade layer)
The new issue of the Catalogue specifies thicker solutions as compared to the 1997 issue which, however, are in compliance with those currently used in other countries.
Upper courses of pavement
Taking into account the developments in the use of paving materials since the date of publication of the design methods recommended in the previous Catalogue it was decided that the use of Asphalt Institute 
where: -Nf -number of load repetitions until the development of fatigue cracking on 50% of the overall surface area of traffic lane, -݇ ଵ ᇱ -calibration constant depending on the asphalt layer thickness and type of fatigue cracking, -εt -tensile strain at the critical point in the vertical cross-section of pavement, -, -E -stiffness modulus of asphalt layer, MPa, -C -coefficient depending on the volumetric parameters of asphalt mixture calculated as ‫ܥ‬ = ‫,ܯ01‬ in which M is calculated as follows: Table 2 . 
Conclusions
The new Catalogue of typical flexible and semi-rigid pavements [9] provides new load equivalency factors (to convert vehicles to equivalent single axle load applications), defines a new traffic category, extends the design life period for motorway and trunk road pavements, considerably modifies the existing soil subgrade treatment methods and adds new ones, introduces new materials, including recycled materials for use in the construction of upper and lower courses of pavement and for improved subgrade. Moreover, it includes provisions intended to reduce considerably the problem of reflective cracking in semi-rigid pavements. Safety margins are applied to the following issues included in the Catalogue: traffic calculation method, mechanical properties of asphalt and hydraulically-bound base layers, methodology of adopting a standard Catalogue pavement structure included in the Catalogue and selection of construction tolerances.
The new issue of the Catalogue offers a much wider choice of different systems and construction methods allowing for their adjustment to suit local conditions.
